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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: 

On page 12, line 15, the examiner notes that there is no "(a)" and "(b)" in the 
corresponding figure. 
Appropriate correction is required. 

Claim Objections 

2. Claims 5-6 and 14-15 are objected to because of the following informalities: 
Regarding claims 5-6 and 14-15, the examiner notes that the corresponding 
equations are not found in the claim. Please insert the equations into the claims. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3, 7-12, and 16-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Szeliski et al. (6044181 ), (hereinafter referred to as "Szeliski"). 

Regarding claims 1 and 10, Szeliski discloses an apparatus that relates to 
constructing and rendering panoramic mosaic images from a sequence of still or 
video images (Szeliski: column 1, lines 9-12). This apparatus comprises 
"providing a first and second image" (Szeliski: figure 9, items 905 and 910, 
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wherein the pair of images are l 0 and h), "providing an initial estimate of each of 
two translation parameters" (Szeliski: column 9, lines 11-13, wherein the two 
translation parameters are the translation parameters from each (2) input 
images), "determining the relative global motion between the first and second 
images using a gradient approach in an iterative process starting with the initial 
estimate, whereby the gradient approach provides the center of each interval and 
results in improved global motion convergence" (Szeliski: figures 9-1 1 , wherein 
the iterative process are the "loopbacks" shown in the figures, column 20, lines 
54-67-column 21 , lines 1-14, wherein the center of the interval is the center of the 
patch, the global motion is the global alignment). Although Szeliski fails to show 
the symmetric and bi-directional gradient approaches as claimed, Szeliski does 
show a gradient approach which provides the center or optimal location of each 
interval (Szeliski: column 20, lines 54-67-column 21, lines 1-14, wherein the 
center of the interval is the center of the patch). Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made 
to implement the symmetric and bi-directional approach in order to obtain an 
apparatus that operates more efficiently by choosing the best approach for 
different types of input images. 

Regarding claims 2 and 11, Szeliski discloses "providing an initial interval 
for each translation parameter" (Szeliski: column 20, lines 54-67, wherein the 
initial interval is the patch), "dividing each parameter interval into two equal or 
non-equal sub-intervals" (Szeliski: column 20, lines 58-59, wherein the interval is 
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the patch, the sub-interval is the 16x16 pixels. The examiner notes that in certain 
cases such as image boundaries, the sub-interval size would be un-equal), 
"providing a basic symmetric gradient formulation that includes the sub-intervals" 
(Szeliski: figure 9, wherein the gradient formulation is the gradient, column 20, 
lines 58-60, wherein the intervals are the patches), "running in each iteration a 
point-wise linearization procedure" (Szeliski: column 20, lines 54-56, wherein the 
point-wise linearization procedure is the point correspondence), and "deriving in 
each iteration a symmetric linearization error based on the procedure" (Szeliski: 
column 20, lines 15-20, wherein the linearization error is the misregistration 
error). 

Regarding claims 3 and 12, Szeliski discloses "using a motion parameters 
vector representing the plurality of parameters" (Szeliski: column 9, lines 9-25, 
column 11, lines 25-27). 

Regarding claims 7 and 16, Szeliski discloses "the global motion is 
selected from the group consisting from image translation, rotation, affine motion, 
and panoramic motion" (Szeliski: column 9, lines 32-33, wherein the rotation is 
the three-dimensional rotation). 

Regarding claims 8 and 17, Szeliski discloses "improved convergence 
properties include an improved convergence rate" (Szeliski: column 24, lines 7- 
9, wherein the improved convergence rate is the quicker convergence). 
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Regarding claims 9 and 18, Szeliski discloses "improved convergence 
properties include improved linearization error rate" (Szeliski: column 20, lines 
34-36, wherein the improved error rate is the reduced accumulated error). 

Allowable Subject Matter 

5. Claims 4-6 and 1 3-1 5 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

US-6278736 08-2001 DeHaanetal. 
US-6356647 03-2002 Boberetal. 

US-6628715 09-2003 luetal. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dave Czekaj whose telephone number is (703) 305- 
3418. The examiner can normally be reached on Monday - Friday 9 hours. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris Kelley can be reached on (703) 305-4856. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




